PAT-NO: JP360188096A 

DOCUMENT- JP 60 1 88096 A 

IDENTIFIER: 

TITLE: METHOD FOR MEASURING TOTAL AMOUNT OF 

POLYAMINE 

PUBN-DATE: September 25,1985 

INVENTOR-INFORMATION: 

NAME COUNTRY 

ISOBE, KIMIYASU 
MATSUNAGA, KUNIYOSHI 
YAMADA, fflDEAKI 
OTSUJI, SEIGO 



ASSIGNEE-INFORMATION: 

NAME COUNTRY 

AMANO PHARMACEUT CO LTD N/A 



APPL-NO: JP59045279 
APPL-DATE: March 8, 1 984 

INT-CL (IPC): C12Q001/26 , G01N033/50 
US-CL-CURRENT: 435/25 
ABSTRACT: 

PURPOSE: To measure the total amount of poly amines in a sample reading and 
simply with a high accuracy, by pretreating the sample containing various polyamines 
with a polyamine oxidase, and reacting the pretreated sample with an amine oxidase. 



CONSTITUTION: Spermine in a sample containing various polyamines is first 
converted into spermidine and/or putrescine with a polyamine oxidase, and hydrogen 
peroxide formed in the process is completely removed by the conventional method. An 
amine oxidase capable of acting on the spermidine, putrescine and cadaverine to 
produce equimolar amount of hydrogen oxide without producing th e putrescine from 
the spermidine is reacted with the above-mentioned sample to color and determine 
colorimetrically the produced hydrogen peroxide. 



COPYRIGHT: (C)1985,JPO&Japio 



Page 1 of 1 



®B*@i$8tf?(jp) <o> ft it ai is £ pa 
@& §3 (a) 188096 

®Int.C1.< iftgiJIg-t JfrtSISS-f- @£§B «mW(1985)9/?25B 
C 12 Q 1/26 8213- 4B 
G 01 N 33/50 E-8305- 2G 
gSsg* jfcgf* Win®. 1 (^BH) 

@^ ® B359- 45279 

@W SI PS59(1984)3^8H 



©in 




m 




m 


m 


®n 


m 


% 


©IS 


n 


m 


©ft 


m 


A 



» 


SB 






nmmm^Si 5-1-4 nmm^8i 








m 


-'gm^^BTS B ffi*l71g%<D 2 


uu 


H 


5? 


m 


^msKE^ 0$* / W19- 1 


ji 


it 


* 


m 


ffiieam<j^i-37-io 



w m m 

1 . 

raw* a 



* v^r h *' ? 7 << -tz±zyj& c * 9 * * . *» 

i * Y - (Clln.Cbaa.) gfJ19^. SB 904-907 
H ( 1973) ) . 7 i / fiSt##f8f(C«fc<S7/j£ (7X 
7* • U*-* (FEBS Lett.) 91 305- 

307 H ( 1974) ] . iBSiaftflc^D-rh*-*?^- 
C^-S^-^ (.>'^_^ ;u . . 0 a ^ y f - y 

4- ( J.Chrooatography) % 145#. SB 141-146 



~599- 



»H«60-18809G (2) 



K ( 1978) ) KX0il&to*&tf3L£l,.xmye> 

5? if -fftB5BUa&^©Eoffl ttfflJKTifc 

&i2£W££E^*fte# U 7 * yS© 
Mftfe fcffilfc* ft* m&ffl 56- 36918 9. «HfB3 
03 59- 2700^. 1*0918 58- 141798^ S.^4*BBB8 58 
- 146297**) . C © -9 "5^^09 56- 36918 ^^Tf£ 
it. &mm# V 7 * y£tf KttK:»#*S**© 
7 5 y 

0Q59- 27009 2>8rtt* 5tt«ffl&tf »*3S* 'J 7 $ 
© f6**S**©T i + fS-«*ftJfl 

-r -5, # a? t <& <& . 



-5, C Lfc. 

a^littt. §S^*Htfe*©7 i y * * => 

> ? - -fe* li 7. ^ ;u t y^SKitiiS 1 * /i* © 
y<**> 2 ^^©ifl&ffcTK^fc^JSI" -5 # 
|fe©*'J7 i yCPB^^^i 7* f u V > v 

V yj&>& tt l ^e;t'©iffl«Uk7i<££&/fc 
* *©Ti*;*4*©&*: 'JT^fi^JR*^^^^ 
Bit mRE5©»Sm*r aiBSMtwkmffifr&E^ifcfeS 

<h/i*> *©*S&cH£©#fct*jEfc<ifcK*tf*C 
ii/i,TU?, #u:;*^A'Sy&-B©#^im 

6¥£i2:u:«fc*l&tf'J7i yifl!]5£&l*t££*<*& < 
te©W3sT**). &£4fc&*©6*lllKj± LT*S 



#58 09 58- U17-989#ifctt# 'J 7 \ vftftK 
i if uzx yiiT. • y 5 v f * <?>7 h \s*y y * * 
i/?'--i>&m^*> * V 7 5 y©#tff£T*&#> 

c © r h i' y •> * * * is y - -fe* it± t u t r h f 
•y •> y . * y ^ y . x ;u * y c 11^ ffl * 6* 

a£ T £> *) > te^'IT^©^^' 5 ^^^*^ 
fflHirf [III ft £1**4 <t l/Tffl ^ h tlK^ £ 0> -5 
*<*>*). SC^&lnS58- 1462979 > U 

^ BS© jt^f * * »; 7 i y * * - -fc'M^ffl 

v & 7 -fe * *< /i* * i/ V ft Z> 

ftS # y 7 s y © £ $£t * * io#'JT<y 

tetfsjlj L ttl/^ CI <t fttf X * y Kftffl L 1 ^ 
;i/CDX-wi/* y^^ 2 *r;u© iSfiMfcTfcfB 
^^^^©^^^©^^^^li^iEiai^^^ 1 ^ 

©karf? V 7 * y B885£&KJ£& UTiBiS^ LT J: 
*)JEC{|T*fiffi©c};^fiP^ft«c<k*^?H , i7i 



'J 7 * y*## * *K*44>© *r<>i' i 
y&^rrf'J 7 i y^ + i/^-H2'C«fc^T^^^ 

^-^^©fsi^^r^aaffit^Tk^^m^L^m. ^ 
t x -5 i y y . 7* h u y •> y - ^ y ^ u y 

6 m l . ^ o ;u ^ i? v r h ^ y •> y £ & 

/£btti>7 * y&ttfi*££r$ijta L. Kfo^H*:. * 

4CiCJ:^ttiS*-'J7i ©^T 
?iKi*,'i/^TttJ?;^4i©^^^^ yi^^^S©ja 

#V7i yg©»13EA<^ffi^tt ^ 
5&f?1^^riSlbfc<>©-cfe*. 

^%0B^r^©^ta© i-^«w;r4^©k8^'i7i 
ya*fi¥3fc*ffl^Tffl£:f*K^*> ^ S^^fiiRlS 

7 ^ y y 7 ^ ymitmm^w 



-600- 



i\s <b ?s. *< )\s i y* y & J: / x tt r h ^ > * ^ £ 
lftl/T Li o . 
& I 

ll2N(Cllz)3 N!I(CU 2 )4 NI1(CH2)3 Nll 2 ( X ~? ^ S X) 

— HzN (CH 2 ) 2 CHO +H2O2 
ll2N(CH 2 )3 NH(CH 2 )4 NH 2 (X^A/^ •>* y ) 

— H2N(CH 2 )2CH0 +H2O2 
H2N <C Il2>4 NH 2 {? V *> V) 

^ifc^x^^i y A< x -* ;i/ $ i/ y^gT7" l- 

ft. a' x ~? /i/ S x h ^ *< ^ * J'tStX^^? 
o^^tix-*^* i^yirh u *> y ©3£&$ia< 



ft!P3 60-18809i; (3) 

#6*1*) *ffc9JC*f inttCil^^ 

© r h u v u yfiMfcWsRfcffl^a 

*iff]£$£©Ka<>:fc*©-e. 

* VKti&yiifc £ . * ^ 7 - ** *&}ja LiBtK 
fk^jg^^KtTL* 7#fc. at>tt 

^--fe*©#£T. m&<t7k%tfrfct 

^©^^^i i/ y «fc / X 7* h u -7 y y tc m 
IftJ-fr^ntL^. *©&£. IS^'JTi y © 



7* h u y y y & * ^ y y^^i4*'')7 \ y 
*fc&J**4Kx^;i'* y* y, 
-*y y£#ftM-*fig;*j£WL. jJ^^^/t/^ y-y 
<b 7* h y y y y * &!& L ft 7 * y KHfcfitf £- * 
flFffl $ * * c t (Z «fc o T x -< ;i/ i ♦>* y v 7*^7 
y y&tf* ^ y y *) * ft ft#* ^© jgJBt^ 

ti> 4 4> © t ab * . 

^©Ei&a;© i^i^s: n (a) -(c) tcr^-r. 
^ n 

(a) HzN (C H 2 )4 NIKC M2 )3 Nil 2 (A^^i^X) 
L H2N(CH2)3GH0 +1l 2 0 2 
H2N(CH 2 )3 NII2 (1.3-^7 i J 7* a y ) 

o>) H2N (c 112)4 nh 2 (rKi^-yyy) 

l — * NH3 4- || 2 02 

H2N (C ll 2 )3 CHO 

(4-7 i J 7*f- JUT fr? t K) 



<c) il2N(CII 2 )5 NH 2 *< 'J y) 

— ►Nils +H2O2 

HzN (C H2 )4 CHO 

( 5-7 S / A U^T/l'f t K ) 

, JlEOKJoJC U (a). (bK (c)CC*?^Tfflt^*t* 

7 i yf&itMmtt* i y y. r h u'y •> y. 

tt9lt4^» 7 < yfiSMtWif; t m 2 ©JE^JStc 
fflt>*7 >; yK<fcfi^^^14^ ^;u*+y^--f?S 

*»# »; 7 ^ yKibW^&J^7 i ymtw%<» : fc& 
mia©a^tt«T©j:^tciW£LT> l^raitci 

(ik-h y 7 * y&itwm 

0.1M 9 yKffiffi/fc (pH6.5 ) lOOntf 4 - 
T i y T y * U y lOw . 7 XS -*l> 0. 2mf . 



601- 



BB460-188096 (4) 



^ ;u it * > V - -b* ( - 'J y # - ?± 5} . ^ u - 

£©&&& 1.5a£ <h 10«M* -wu i :>* :/ 0.5a£ 
£©fc&1&*35r T 3 #P*n?&L*:©*> 8*$ 
ffc 0.5nf *rSto LJEfo* -it <5 . ^ 505nmtC 
£ * ft T& T 6250£JI]l>x 

gttB (KffitHttl #IS9o>aa> <fc*6¥£?£11 

# i& & • 

&® <h IT 10««r h U '7 £/ V O.Satf&tfffefe 
^©ffiifijfii pH 8.50 >J y ^ 

<3)^;b* * i/ ? - -fe* j£t&li * a # o - /i^ jfifijHb 
7k**3S«£L. pH 6.0. 20lcR«Sfc:*?0>T20 

* i mtit Lfc. 



7.0. 25"C KJfcC *Jt>T 1 #r«iJC 1 u raol © iS 

. tt^***5>«?-r &Ki5a-r i mat 

*%w i • 

4-7U7yf , tyy 7 . 5n* x ;u * * c ^ 
-■fe* 350$ (ft £ 0.2M 'J vftttifittpH 7.1® 100 

(A) ftfeft I 1.35aeK:**<rt/i yftfclOOnnol 

(i.60o£) *rs;jnu. 3Q-C. 3'A\si : ?mm, N- 

X^/b-N - (2 - h KD + i/ - 3 - X;i/7^7" 
a tr ;i/ ) -m- h/l/'f >V/t h 'J ^Aig («TT 
OOSiJftt) 0.45b* <t # U 7 i Z/ffiHfcfi¥& A T 
- 1 («HIQ 5 6 - 9 Z 7 8 8 0.15 
SKit (50/*) fcfcsflnL*:. 30*: T lOfl-PolfclSflU 
555nm©&3fe&*i»)5£ LA:. («&3fcffi A) 

(B) ftfeffc I 1.35jrf C X ;u i Vjfcift lOOnmol 
(l.SOirf) *&lJDL. 30*C. 3 TO 

O S 0.45***£t;# U 7 * y«ftW*AT - 1 
0.15$Ma (50mI) *8&flnbfc. 30t:T l0*MflEJfi> 
ft. 0.65M NaOlirSft ( O.lof) £8sJtoL. (CO 



plUC * H T tt »J T 5 ttfl-fljHM*. T 

^Hftft»*«:i*nJ < /x*. ) . ft 

• /< -f * a •>* * ;u • *r % * h U — ( A g r I c. B i o 1 . 
Che*. ) 35 30^> SR 1202R ( 1966) (C if* T 8BK 
Lfc. ) 4. Soffit (10*£) L 30*c % I0#(lfl 

555n«©<&ftl£*j»i5£ L,*:.- C&ftflEB) 
( C ) ffcfe/fc I 1.35nilc: * * y/Sft I00n«ol 
(1.20/rt) <t it * 7 - -fe"20JBtit ( 0.2«g) *£UJI1 
30* T 3 ^Pal^fifttfe. y T i >K^bS^ A 
T-l 0.15m<4 (10^s TOOStt^$/nO 

30*C T lO^PoIRiGI&x 0.65M NaOltfSft 
0. 1 «£ «h 30m HT 'J iti' K V ^ «*» 0 . larf * 7§ AO U . 

5itcTOO s^^t>*7* h u-y isymit&m 4.5^ 
<A (50^£) ^fSftoLfe. 30r. lO^mKBUk 555 
noOR^ffi^MSLfc. (i&5tffiC) 

■ftfcfltA- 1.109 

(200 nooioiSK^^^atc *) 

B - 1.664 



( 300 nmol©jfifiSNb*ll3&K&tfffl^-r ^ ) 
R^feZK C - 0.552 

<ioo n«oi©jset^^^atc^tf*g^-r^) 

KTOOS (0.45««^#) yg^^^iju L A:JS^O> 
«&3tffitt 0.000 7? £> . 

•r/x^-&> 'A^EAiiKJSATx^;^; 
±1Z7 Y ^7^y«cBt^$4x2*;i/aoiSK^7K 

T 2 ^ ^M©ifi»^k7X^ t I *iuB©r h > 
v ^ . ft o> t r h y > v 7* h \s v > v 

1 ^;i/g©r FU'Vi/yii 6tC^^b^ 2 
^^T^itC^IKtTl/*^ (C©teS©©*&T 

^Mfc^- v A©g?jtoc<k *>*^ 7 -**©>&- 
^?S$'ii-*^3?^<^^ # > % ftt^ -refill L,^7* h 



-602- 



iz± ») 1 *n,©i0fiMb*$SA<£fi££ :u 
^bTO>*. * *£*>-SKI& c tt. *-<;u 

i y <h#*n'0ifl&<fc7k9M<£j£«*n* c i <b 

x^<;M y © * ;u gfc <t -> T c> £ . 

2. 

X 7U i y 100 nnol O *) C * *< ^ * *>* V 
100 n»ol£/IH>T£%0i] 1 ct|5]«&©i*&f £if 

A =0.554 

(100 nnolCDiSK^TK^aCffl^) 
Mffi B - 1.112 

( 200 n n oL0iBBUb7K££K*B?!§) 
S^KC - 0.556 

(ioo n«oi(z>ia«ttt7kiiiaKt0^> 

TOOS (0.45.*£*f> fgf&^^flnu/s^^©^ 

yttizit o.o'oo fc. 



HBBB60-18809CC6) 

# g t * yftHbi#3tT-££c U;i/a©rhU7 
f ytcfiMbSft 1 *;ug©i0mb7k3M<£/£-r * 
cit^u b ttSJoBt^'*;^; * y * 

? ? yfiUbfi*3&C<fc -,TBHb<*ft 1 -t^ffl© 
ygHbS*3& £ <fc-*T U^S07*|-U7 

•>yii t> <* Hfc i *r^E®$KHb7k3l# 

* ^ -7 - T^£u:#fs?<* ft ( c. © 1* * * -5 - -fe* 
it r it it* v 'J $ ^ ©& irate <t *j ti 
& . ) . & t> -c a i£.tft r b is •> •> y r h u * 

a©iSfi^b*£S©*#i»J5£*;afcc£*;^1-. 

v & *) as? ^^©iaSMbTk Vt-, 

Tfomitfrmzfem-mtf bp. **ta<tt*4*©* 



X^;i/$y 100 ndiol l^ljtr H/7'>^ 
100 nmolXfcfc* 'J y 100 naol £JIH>T#^ 

Ml ^ISQaicDttH-^ff ^^teMti^^iffl^ 

7*^7'>y * ? "< »J y 
"&ftfl£A 0.000 0.000 
&ftl£B 0.554 0.555 
MtffC 0.553 0.554 

ii '/ 'J y < RMb-ttr . 7* h u •> •> yfiSHbfi* 
mx.* -iT'ABZ ii. #*;u&cz>jB8Hb7k£:*<'£ 

4 

I I.35jb£<!:&K yJU***<rt' 
i -^Xtir h u v •> y X t* * ^ *< 'J y > © 

K100 nmol (1.50js£) O * H ^ tl & IB fe ?ft I & 
0.65H Na0HrS«[ ( O.larf) *&j!]U^. 30X , 3 # 
roTT'l^^'ttL^ *LtCT O O S 0.45fl**£t/7* h Is 
•> i/ y8L<t&$i 4.5m<St (50^) ^f^fiUbTt. 30 
* T LO^nSIRBBlA 555no©i&jtlB:*ifi1KL.)t»5m 



y 0.000 
^ > 0.555 
7* h U' y ■> y 0.553 

* ^ ^ y y 0.556 
•t tit>*>. ? Y \s v •> y St ^fb W ^ « ^ *< ^ i y 

y. *^^y y*m<tu. ^n^a^^^fioia 
K^b^^^^^l'^ci^^^tife. 

5 

X ^<;u ^ XXttX^^^ y (Z) 1Q~ 100 nmol^- 



-603- 



RB3B3G0-18809G (6) 



.i 

Y 
K 


o 


i § a g s a ' 

CD <3> C3 CD td CD 




§ S 3 1 § 2 

O O <Z> o o ^1 


< 


0.055 
0.110 
0.224 
0.531 
0.444 
0.553 


,\ 

r 

K 




0.057 
0.113 
0.222 
0.335 
0,442 
1 0.557 


11 


0.167 
0.333 
0.664 
1.002 
1.335 
1.666 


< 


0.111 
0.223 
0.444 
0.669 
0.887 
1.114 


Si 


O O O O CD O 

>-» cj -rf co eo ca 



T ft 5 n J* iS c ti * /i> s y N 
10~ 100 obo1©$5jDD-c 7. ;u $ 

&*$m 6 

lOaM* ;u * y % lOoHX *< JU i i/ y x 10nH7" h 
10«ma <; y ©SI»54i©W:-f4. :n 

^4<tO*'J7i 1 : l : 1 : 1 0 ft T 

«^LfcK$4 <ft&i*14A) <h 2 : 2 : 1 : 1 <D 

tLxmwLK. (iom«) 

I 1.35o£ t 7k i.20«e. ii 9 =, - -fe* 20fJUi (0.2 
«*) Sr&toLx 30TT 3 #|U1?jgtifc# V T i yfifc 
ftfi¥*0.15SMa (10/4) t&tiaLK. 30-Cs 105> 
RI]Effi{fc0.65M NaOIIrgjfc 0 . lsrf <h 30.MT * jfc ^- h 
U * A O.lBtf^gfJn Etc T 0 O S 0.45^^^ 
t.-ri'Uy^^Kftff* 4.5UM5 (30tf) 

l*. 30-c -e lo&isi&c&ft 5550*0 Rftg^Mg 



?\"<JU i, y . 0.555 

x ^ ;u * y 0. 553 

7 h U * -> y 0.554 

i> ? ij y 0.554 

/JS^WNa 0.557 

iE^fcU4B 0.555 



3*££rft*c*><^T <> *2f tfiffl t & 4 c 
£ ft*:. 
7 

n*'4ll.35rf igfi ( l.DaH:a*<Jbt ^XXttl.O 
aMX ;i/ * y ) 0. 10n£ x 30qMT is {t*jr b 'j $ A 
ttO.lOrf. ^S^kl.25o£^®^b. 30r-C3#|ii1 

o.tsi&ft (so/*£> *asuabv 30* -c lottia&j&s l 

a ~ d O.OiBei 0.65M7KSUfc 



H-7>yBtlbSfl 4.5iJM4 (50^) *&;jnL. 
30TC T IO^PbIKSo^^^ 555nnO^Al£*»J^U 

& - 2 





\ i? y 


X JU % y 


®3tffi A 


&ftffiB 


■a-^ffi A 


■R^K B 


A - a 


0.553 


1.108 


1.110 


1.663 


B - b 


0.000 


0.554 


0.000 


0.556 


C - c 


0.556 


1.113 


1.108 


1.664 


D-d 


0.000 


0.555 


0.000 


0.553 



A : 4 A A 7.5«y£ 0.2MV ^Btia^« 
<pH7.1 ) <D IQOtA^mm 
%fe^&B : 4 A A l.Swe y? 350 

mil^ 0.2MV y&&®fo (PH7.1 ) 
O lOOrfKfgg? 



-604- 



Rfl«60-188096 (7) 



fcfete C : T O O S 33.7* £ 0.2M 'J y&ffiffiifc 

( P H7.1 ) © lOOaf K.ifoB 
&feiftD : TOO S 33.7«w<h'<;i/^ + ->^--fe'350 

mte* 0.2M y y&saffift < p h7. i > 

© 100n£tcr$fi? 
ffefefta : T O O S 44 . 5w <h ^ 350 

mte£i0mHU yKt&ffirfc (pin.o ) © 

ffcfe?feb;TOOS 44 . 5* * 10nM«J y&Sffift 
< PH7.0 ) © 

§&fe/& c : 4 AAiO.Owt'</^*'>^-^ 350 
&tt*10DrtV y&*2(5j& (PII7.0 > © 
1.0rftcftf# 

ffefeft d : 4 A A IO.Obs* IOqMU yBt®ffift ( pH 
7.0 ) © l.OmeiC^&e 
&-2£9^£*©<*-?KB<tb1-ttfc>$B- 
bR^Didtttb$D-d ©ffl*<&-t+TJ£J£ifc 
^ o.x t«/ i yRtf $ «>' y S IE Cft jffj 

*T :b 5. * -« n> i y - x-«n/iy**'jT 



* - *©ft#TTiB&ft/"<35*;©»]:£ 
Km>£n&feaaf*©-;fr©*<tKj£t*£<tc 
J; -^T r8£L. t>S^^£fcIB<*©ft&#C;fct> 

»> t i y a a< IE 6& fc. 

8 

TO OS 33. 7*. * y ? - -f: 350m{££ 

0.2WV yStiafSi/fe (pll7.l ) © lOOntftC/g&S 
I&feifc n £3882 L A:. C ©&&& 1.35jrf C X ;u 
* y 10~ 100 moU X ^<;i/ S y' V 10~ 100 nmoK 
r h V7 > y 10~ 100 niaoU * ? -< V y 10— 100 

n«oK ^?>*c#%^i 6 ira^csagau^wiM a 
(io*n . a*NB <i6m£) ©&iK!ftKi£©7k*i$ijn 

(ftfi : 2.70m£) 30X . 3 # Pal ¥ jft L *: . & 

K^n^RlkffilAT.l 0.15&{£[ (50^) 

*fciwb> 30-c -e io^PbISJSL^. c©K£SteK 
4 - t < / r y *■ y»* ( i.0n*/»n 0.1 
rfi o.65MAest4fc^ h y $ i»m%L 0.1*2 spiral, 

555n W ©!R3tffi^i*?I^L,^ (i&ft&A) . 



4.5flMi (50m£) * UU C ^ 30* T 10#|HJKiS* 
ffittfcfc 555nn©&ft&*iJNi£L;t. *©&S&1* 
3c-3RJ>*^-4tC^:^n*. 



fft 



K 




0.057 
0.112 
0.220 
0.334 
0.442 
0.555 


< 


0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


,\ 
*>> 

± 

K 




0.053 
0.109 
0.222 
0.338 
0.444 
0.556 


< 


0.000 

0.000 
0.000 
0.000 
0.000 


,\ 
V 
-R 




0.055 

0.221 
0.333 
0.445 
0.554 




0.000 

0.000 
0.000 
0.000 
0.000 


,\ 
•*N 
?\ 

>> 


DO 


0.056 
n ina 

0.223 
0.335 
0.443 
0.555 




j 

0.000 

A AAA 

0.000 
0.000 
0.000 
0.000 


U 8 
to ° 


000000 

r-. CM DO O 



-605- 



& - 4 



K 14 A 

-1:1:1:1) 


-2:2:1:1) 










0.000 


0.557 


0.000 


0.554 



r/j*>5. * 'J r i yRftffl AT - 1 A<*~< 
;u $ yxiU-<;M >* y £ fft it V i$ te $ ft 

E *i* -&@©RJ£ (*7T^ ^BSt^filf 

a k & * y 7 % v a £ mm t * * c t in* $ n • 



»Hq60-188Q9ti (8) 

#3sK<fc r>T&®L> *©&&/£* *ffiSHfc*3j:- 
£ 7 -■tfXtt**^* * >^ - -fe'&tf iflSHfc* 

L . L * cd 5 7. ;i/ i y . 7 v u ^ > y R 

1i if *< % i y IZitM L * X JU i i/ y fa Cy ? h 

T § 4 : i ^^*> ,fc0T^i, 

£ifcw i 

7. >u i y % * ^ JU < £/ y . 7" h U ? £/ y ^ A 
*'^y y©&10mMigifc£ 2 : 2 : 1 : 1 ©Jt$3 
TrJS^LTfla©Lfci8^CD25M£X«50^^Iflir&5.C 
«g K&ljU L> 3 ttliiJiftL < lH#&x 3.000rp«T5 
5>r 0 1ia/C^ffltb±ffi^^m«>fe ( 6.202) . a© 
_Lffii£*<Jj*uL (pH6 ~ 7 ftiS) ry^'-v'f h 
C G - 50* v A < 0.5x l cm) K ?j 
5 A *&©7kT7kife ( 3.0a£) #U 0.5MigKt 
( 3.0o£) T# y T i y8*/SUJ 0.67M7k» 

fb* I- y s a ft ft ( 2.0*0 s-gsirab^fau*:. 



?S & ^ 1 . 35ro£ C Jt SB ft! flfc 1 . 50atf «h # ^ 7 - 
50^14 (25^) £f5s/JUL. 30^ T 3 ^TpI?***** 

y r s >- est < b fi5« a t -i o.isUMa: c 25a^) **si 

/W U . lO^rrJUJU&bfc. ^tC 1.35M7kfift^^ 

1^ y *j ffii&L ( sopc ) i 60«nt i> it + h y o a . 

0.45«»TOOS*^t'r H/7->yg[^IS^ 4.5 
(50^) *^?jnLs 55tc30'cTl05>P a miSL 
fc. REi^© 555nir.0©^ffi«^<O i*^*) 

mfcirn 0.053 

25^^iU 0.312 
50;^fS^I 0.575 

©ifi^ 100. 4M. 50*efei]DG>*S£ lOl.lHilfflt 
«C A >f T * ^ /c. 
^JS{?iJ 2 

^20irfC 12NfifiSt 5 aig^«5jta L v 1001C. 3 

Riliu^^>^ *s^^d? y t i y*iafi832rf y r 

'C^fill ( 5,000r P B> 5^>) T ±flfc 



10N TKBSt/b^- (- y 9 A/S^-C p»6 f-J-iS frC 113 
S£&3$®7k£&jto L 60bC bfc. ) dO^ifp^^ 
ry^'-7-< hCC - 50* 7 A (lx 2 . 5ca ) (Z 
®«P$H!r. * 7 A«^^7k20 W g. 0.5NiSK?S^ 
3ntfTa^b/i 0 ^CC(5*7Ad;*) 0.5Niiifi5t 

lOrfT^ y r 5 y&mm L> ion TKK-fk t y i > 

Af$f&-C PII7.5 {^iSKliiaS ^®^T20m£ib 

— OK^^ff -9 -5:© 555nmO^R3tffitt 

0.445 T* £> r> A: . CI © ffi t± rfe ^ ^ 80. 1 nmol 

1 8rf4»C53.4 n«ol ©Hf »J T ? ±&7K 
L/s. ^iHl?ft* 5 {&i8fi5 lOO^^ffl 
^t7W W^rrftttCT*" yTiy©i)W^^^f-9 
(T ^ y * ;u . /v-f * a 

* )U • -'jr i * h »; - ( Agric.DioI.Chem.) tjfi 44 
2467K- 2475K ( 1980) ) tC Vt 1 X \f . ) 
1 irf 6C 52.7 nmol © # 'J 7 i V & & V Z t 

Kir <5 C i.^^^fc. 
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